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Design Of Brain Emotional Learning
Based Intelligent Controller To Enhance
The Response Of Quadcopter System

Abstract

A quadcopter, is an aircraft that becomes airborne due to the lift
force provided by four rotors usually mounted in cross
configuration. The quadcopter has been used in numerous fields
including surveillance, search & rescue, mapping, and most
recently, package delivery. However, the quadcopter requires a
stable control which must be robust against aerodynamic parametric
variation and external wind gust.
In this paper, Brain Emotional Learning Based Intelligent
Controller (BELBIC) is applied to attitude control of a Quadrotor.
BELBIC controller is designed based on the computational model
of emotional learning process in mammalian brain limbic system.
Proposed control algorithm is employed because of the learning
ability and independency to system model and also satisfactory
performances dealing with disturbances and changing in system
parameters. Simulation results of controlling Quadrotor with
BELBIC are addressed. Also pitch angle disturbance is applied due
to examine system performances.

Keywords: BELBIC, Brain Emotional Learning Controller, PID
controller, Intelligent Controller, quadcopter.
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Confidentiality Enhancement of
OCDMA Networks Based on Zero-Cross
Correlation Codes

and Logic Gates

Eng. Hanan Hassan Dr. Jouman Abou Jeib Pro.
Abdulkarim Assalem

Abstract

The importance of security in optical communications networks is
increasing day by day since an eavesdropper can intercept data
using advanced equipment and can also tap this data. In this paper,
confidentiality has been improved by incorporating zero cross-
correlation codes with an optical EX-OR gate using in the
encryption process. The data in the OCDMA network is encoded
and then encrypted to protect data from eavesdroppers and any
others attackers.
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In this work, the network performance before and after being
eavesdropped using optisystem17 is analyzed , and evaluated in
term of bit error rate (BER), quality factor and eye diagram at
different transmission distances is also analyzed. The results
showed that the encoding process using ZCC codes has higher
quality and better performance compared to other 1D codes, in
addition to ensuring the confidentiality of the transmitted data by
using EX-OR gate.

Key Words: Optical Code Division Multiple Access Networks
(OCDMA Networks), Optical EX-OR Gate, Zero Cross
Correlation Code (ZCCC), Bit Error Rate (BER), Q-factor.
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7.1 7.3 8.4/ 10° |10 |10 User2
6.1 6.7 7.5/10"° |10"* |[107" User3

75




dihaial) Sl gl g ZCCC pganal) Jabial) Ja) i) 53a) Ao Talaic) OCDMA J) il 48 i ga Cppean

5.8 6 6.4]107° 107 1071 User4
5.9 5.9 6|10 1078 1078 User5
9.5 9.7 14.1|10% 102 |10 User6

Oo B dag (of gaad ol 3D cliluall vie adl LU Aalud) o)y &3 )laally
daluse 33y JLo)Y) Ailue 8245 ae Jiig ) Uad Jaeal dlly Josall aal)
X paaiivedd) 2ae 52l ST AulSa) 3 o5& Jalby Juadyl daill 60km

Bagadl delad dpuilly e

ZCC 3y alaiiuly 60KM Lilue o el JIET (e 23l (16) SN

11m 14m

m

a8
Amplitude (o)

Amuolitude (a.u)

0

05

dilue e ZCCC alaainly cpall JISET (e 73l (16)0Sa0

76

60km




s Al Sl ae 3 qua gl Glaa 3 2022 e 15 3wl 44 alaall Cad) daals Alaa
Ola

JsY) ariiaall DAl sae Ay el Aa ¢ Ll Aplud) cllaladd) e Jaadl
DY) Sy ) Uad Jane (mlidily sagall Jale ol pe causliny 1aay bl
- el gl Gau Al

AR clubal g gt 4)Ee-8

138 4 acadll OCDMA U il 45)lke cads ediad )l o3a il auili Caagy
 (7) dsaad) b miase o LS AR Sl il Gl

Bsdial) Gl G Adjlda (7)Jsaad

Min. Al Jara S dayylall D Galdl
BER | Jl,Y! Sl | Oeadiiall ds yiaal) adall |yl A
102> | 100km 1Gbit/sec 2 Ex-OR Research- | Sharma& [18]cuan
subsystem & gate Kummar j
MDC 2020
10715 70km | 1.25Gb/sec 4 CMUX& AJSE Chowdhury [8] i)
CDEMUX Uddin2019 ’
1013 | -10)km | -1.25)Gb/s 22 Encryption springer | Urmila [19] Cuadd)
(50 (10 circuit+2D bharji2022 ’
encoding
102 100km 10Gb/s 6 EX-OR - - Alald) d)al)
Optical Gate & i
ZCCC

77

aluasilly clalitiuyi-9



dihaial) Sl gl g ZCCC pganal) Jabial) Ja) i) 53a) Ao Talaic) OCDMA J) il 48 i ga Cppean

oL Cuatill (e Gperdiveall Clagles Lleal dilide lill &) Gn ) 12 b 2
ity Gua 40N e3¢l 5l AsaaY) Cuwun @llly OCDMA 3<es e JlayY!)
Jliall ) Jpas) @il Jeadl) Gadiill Sgall o)l asdiy aaaial) Ml

sl Ll leaads (S g cila i Ciall (IS8 L ikl (e laje g

C Ofwatie J8 e @AY ) Al e b 00 Glld) e cus e

il Jsb 2e10 Giga bits/sec o) Jls)l  Jaes PR I Se
L1072 g el Uaa Jaead 408 J8 cslsa 100km

LOpeddiie 6 J il 10Giga bits/sec oy Jlu)) Jaee (G835 @

Osall ae b A3liey destiuall el dlad 8Ly o dEeall (B Jass
caa) 13 deadid)

bl

[1] Shukra, Mohamed Mansour, Arvind Kumar Jaiswal, and
Mukesh Kumar. "Security Based Performance Analysis in Optical
CDMA Network Systems." I0OSR Journal of Electronics and
Communication Engineering (IOSR-JECE) 8.6 (2013): 70-74.

[2] Kaur, Gurjeet, and Simranjit Singh. "Review on Optical Code
Division Multiple Access Systems." International Journal of
Engineering Sciences 17 (2016).

[3] Fouli, Kerim, and Martin Maier. "Ocdma and optical
coding: Principles, applications, and challenges [topics in optical

78



s Al Sl ae 3 qua gl Glaa 3 2022 e 15 3wl 44 alaall Cad) daals Alaa
Ola

communications].”" IEEE Communications
Magazine 45.8 (2007): 27-34.

[4] Bharti, Manisha, Ajay k Sharma, and Manoj Kumar.
"Simulative analysis of 2-code keying approach using Walsh
Hadamard codes to enhance security and reduce dispersion in
OCDMA system." 2014 International Conference on Data Mining
and Intelligent Computing (ICDMIC). IEEE, 2014

[5] Mrabet, Hichem, et al. "A comparative study of asynchronous
and synchronous OCDMA systems." IEEE Systems Journal
(2020).

[6] Hooshang, G., & M, M.K." Optical CDMA Networks:
Principles, Analysis and Application”. Wiley-IEEE Press.(2012).

[7] Dahan, David, and Uri Mahlab. "Security threats and
protection procedures for optical networks." IET Optoelectronics
11.5 (2017): 186-200.

[8] Chowdhury, T., & Uddin, M. N. (2019). OCDMA

System Using Two Code Keying Encryption Introducing a SOA
Based CMUX And CDEMUX Over a

WDM System. AIUB Journal of Science and Engineering
(AJSE), 18(1), 11-17.

[9] Bhanja, Urmila, and Sutikshna Singhdeo. "Novel encryption
technique for security enhancement in optical code division
multiple access.” Photonic Network

Communications 39.3 (2020): 195-222.

[10] Furdek, Marija, et al. "Vulnerabilities and security
issues in optical networks." 2014 16th International Conference on
Transparent Optical Networks (ICTON). IEEE, 2014.

[11] Igbal, M. Zafar, Habib Fathallah, and Nezih Belhad;. .
"Optical fiber tapping: Methods and precautions.” 8th International

79


tel:195-222
tel:2020
tel:39.3
tel:2014%2016
tel:2014

dihaial) Sl gl g ZCCC pganal) Jabial) Ja) i) 53a) Ao Talaic) OCDMA J) il 48 i ga Cppean

Conference on High-capacity Optical Networks and Emerging
Technologies. IEEE, 2011.

[12] Everett, Bernard. "Tapping into fibre optic cables.” Network
Security 2007.5 (2007): 13-16.

[13] Abraham, Nelsa, and Ankit Parakh. "Various architecture for
detection of information using SAC-OCDMA for FTTH system."
2016 International Conference on Next Generation Intelligent
Systems (ICNGIS). IEEE, 2016.

[14] Rajesh Yadav, Dr. GurjitKaur. "Optical CDMA:
Technique, Parameters and Applications.” Proc. of Int. Conf. on
Emerging Trends in Engineering and Technology, 2013.

[15] Kumawat, Soma, and M. Ravi Kumar. "A review on code
families for sac—ocdma systems." Optical and Wireless
Technologies. Springer, Singapore, 2020. 307-315.

[16] Rashid, C. B. M., et al. "New design of flexible cross
correlation (FCC) code for SAC-OCDMA system." Procedia
Engineering 53 (2013): 420-427.

[17] Alayedi, M., et al. "Performance improvement of multi
access OCDMA system based on a new zero cross correlation
code.” IOP Conference Series : Material Science and Engineering.
VOL. 767. NO. 1. IOP Publishing, 2020.

[18] Sharma, T., & Kumar, M. R." Novel Security

Enhancement Technique for OCDMA and SAC OCDMA Against
Eavesdropping Using Multi-diagonal Code and Gating Scheme™.
In Optical and Wireless Technologies (pp. 477-486). Springer,
Singapore, 2020.

[19] Bhanja, U. "Design and Performance Analysis of an
Encrypted Two-Dimensional Coding Technique for Optical

80


tel:477-486

s Al Sl ae 3 qua gl Glaa 3 2022 e 15 3wl 44 alaall Cad) daals Alaa
Ola

CDMA". In Optical and Wireless Technologies (pp. 573-583).
Springer, Singapore, 2022.

81


tel:573-583

dihaial) Sl gl g ZCCC pganal) Jabial) Ja) i) 53a) Ao Talaic) OCDMA J) il 48 i ga Cppean

82



GefS e s 8 2022 ale 15 amdl 44 alaall ) daals dlaa

dygull dallee olaicisuly julodll agac e ikl

Ae) o ke L0
Canlsally V) Saill dia and 3 b
Gual) daala — Aleslly SulSal) duvigh 2418

Cad) Gaila
gl s hadiy alled) eladl aras 8 (S0 dlatll JleeY) e aaly ilagaiall Jlaa
Lei€ar sl Bagal) el colaiall Jadh L owiial) 5agay fyilae Uyl 4 Ao ualinl) 5,04l
(Jlaall 138 Coaca Tl aal st goail) Gigae S0 Bpnal) (8 dydl) dndliall 8 o)
ey Aeliall (obaiy) gl e Ll 555 LSy cmiiall saga 5elyy ) (5955 48
Jie ella¥) Caliay dardi i) Ladl) ullull) <y dlall Loga Dol grassill (yand
5aLuyg Jaaaally Bl (it (131 Sgda Uiy (3 s acg Ainge gy il) (gyamil) (sl

el OsS -apaell oda e CodSU AT Aladnad # 1yl Al oda & 5 8 dalu)
i) o5 pikiase dgaly e alud 5 Csiailly cpaal) oo RIS dga) R (e Ul
Gsinsall 3 aalgill Aighian o Caall Chiisi g ey [MATLAB maliyy slasinl,
i Cayhaanl) A «(Gray Level Co-occurrence Matrix: GLCM) salall
4<3l s 25 . (Convolution Neural Network) 4D diseac 4<05 aladinly
Ly @llyg (CALTECH 101 clilud) sacld (pa 836aka 850 300 o Lyl
G a3 430 ilall cyelils (LINE 5 HOLE :laay gaatl) slhaal (o (il cpue s

-(0.83%) 483 Jaras el

LAl dxiguan)) Gl — (il e CalES) — jgeall dalles tAalide cilalg

83



Bygaal) dallna plstiols (ELE) g oo RIS

Fabric Fault Detection using Image Processing

Dr. Ammar Ali Zakzouk
Professor in Automatic Control and Computers Engineering Department
Mechanical and Electrical Engineering Faculty
Albaath University

Abstract

The field of textiles is one of the major business all over the world. The
price of the product and its competitiveness is directly related to the
quality of the product. Only good quality products can survive the fierce
competition in the market. But fabric defects are the most important
weaknesses in this field, as they lead to poor product quality and also
affect the economic growth of the industry. Tissue examination is very
important, but the old methods used to detect errors such as human visual
inspection are cumbersome and time-consuming, so to reduce time and
pressure and increase productivity, it was proposed in this study to use an
automatic mechanism to detect these defects. It is implemented via a user
interface prepared using MATLAB software. The defect classification
approach is based on the Gray Level Co-occurrence Matrix (GLCM) and
the classification is done using a convolutional neural network. The
network was trained and tested on 300 images taken from the database
CALTECH_101 in order to discover two common types of texture errors:
HOLE and LINE. The results showed that the defects were classified with
an accuracy rate of (0.83%).

Key-words: Images Processing — Fabric Fault Detection — Convolution
Neural Networks.
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Theoretical investigation of a humidification dehumidification
desalination sea water system configured by a double-pass flat plate
solar air heater

Eng. Bashar shikh Abdullah
Faculty of Mechanical and Electrical , Tishreen University.

O Abstract O
The aim of this research is to conduct a theoretical study of
the impact of different operating conditions of the
desalination system, types of air heater, and some different
design parameters and a weather condition on a solar water
desalination system performance under the climatological
conditions of Lattakia, located at 35.5 ° latitude north of the
Equator.
For this purpose, a program has been developed in a matlab
environment based on the mathematical model of this
system. The proposed desalination unit consists of a double
flat solar air heater with a double glass cover, a fumigation
chamber, a solar water heater, and a condensing chamber.
This system is based on the principle of closed water circuit
and open air circuit.
The air is heated using a flat solar heater and the water is
heated by a flat solar water heater. It turns out that the
process of heating - humidification in the humidification
chamber is better in terms of productivity compared to the
process of cooling - humidification for the same conditions
of the initial air.
It is also shown that productivity increases by at least 30%
when using a double solar air heater compared to the circuit
without the use of a solar air heater, and that the increase in
the flow of nutrition air plays a greater role in productivity
compared to increasing the flow of water. Steam and air) on
the outlet of the humidification chamber are minimally
affected by the flow rate of feed water, and are significantly
affected by the flow rate of feed air, Theoretically the best
productivity of the circuit is (57 kg / day).
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Analysis and Improvement the Performance of

Wireless Power Transmission Networks

Abstract:

The global challenge represented by air pollution is because of the
vehicles which powered by internal combustion engine.
Therefore, the power transmission appeared as a friend for the
environment and more reliable and intelligent.

The main challenge for electric vehicle owners is the time and
effort involved in charging electric vehicles. The wired chargers
cause a handicap for electric vehicle owners to satisfy charging
requirements for high voltage batteries after regular periods.

The probable solution is Wireless Power transmission for electric
vehicle .The purpose of wireless charging is improving
experiment of using electric vehicle and overcoming the
challenges of wired charging. The concept of Wireless Power
Transfer by electromagnetic inductance attracted many
researchers to implement the wireless charging for electronic
devices and high voltage batteries for electric vehicle.

The main challenges represented by the high primary cost and the
efficiency of low power compared with wired chargers electric
vehicle. The research is interested in analyzing the main
theoretical model for WPT in charging electric vehicle and
developing the solutions to keep the maximum of power
efficiency and check that by finding the needed equations.

The Ansys was used to simulate the studied improving method so
that it came up with encouraging results in WPT.

Keywords: WPT (Wireless Power transmission), Mutual
inductance, Self-inductance and Mag flux.
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Parameters Values
Air gap Distance 100 mm
Transmitter coil current 10A
Receiver coil current 10A
Coil material Copper
Core material ferrite
Number of coils turns 4
Conductor thickness 2 mm
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Coil Specification Size (mm)
Coil Dimension 500*500
Coil wire diameter 2
Number of coil Turns 4
Outer region air
Primary Current 10A
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B Coupling Coeffecient m 2 m 3
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Without Ferrit With Ferrit

Paramet | D-Coil DD- DDQ- D- DD- DDQ-

ers Coail Coail Coail Coil Coil
Mutual 0.101905 0.055872 | 0.0173946 | 0.14184 | 0.085063 | 0.0222834
Inductance 606 368 82 07 37 53

(kH)
Transmitter | 1788725 | 1.708018 | 0.207800 | 2.7795 | 2.68647 | 0.225774
- self- 140 42 5 457
inductance

(kH)
Receiver Self | 1.794550 | 1.707804 | 1.694734 | 1.8149 | 1.72628 | 1.696960
Inductance 28 6

(kH)

Coupling 0.056879 | 0.032714 | 0.029312 | 0.0631 | 0.03950 | 0.036001
coefficient (1) 53 0
Transmitted | 0.000019 | 0.000018 | 0.000002 | 0.0000 | 0.00002 | 0.000002
Magnetic 29 8

Flux (Wh)

Receiver 0.000018 | 0.000018 | 0.000017 | 0.0000 | 0.00001 | 0.000017
magnetic flux 20 8
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2ty eal) Ol Apkail) Al i) (s A3jlae e ey olial Jsaal)
: bkl ddgainn J<igl mdY) 51 ANSYS e slsall 2 FEM

Analytical Model FEM Error (%)
Self-Inductance 77.7520643 87.361870 11
(Primary) (uH)
Self-Inductance 54.11294518 60.801062 11
(Secondary) (uH)
Mutual Inductance 16.7959908 27.993318 4
(1H)
Coupling 0.1152282 0.384094 7
coefficient
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